UV activation of receptor tyrosine kinase activity.
The exposure of mammalian cells to ultraviolet radiation (UV) may lead to DNA damage resulting in mutation and thus possibly cancer, while irradiation can further act as a potent tumor promoter. In addition UV induces p21ras-mediated signalling leading to activation of transcription factors such as AP-1 and NF-kappa B, as well as activation of the Src tyrosine kinase. This 'UV-response' has been well studied in mammalian cells and furthermore is conserved in yeast, however the most upstream components of this signal transduction pathway have remained elusive. Here we show that UV rapidly activates both the EGF receptor and insulin receptor, as shown by tyrosine phosphorylation of these receptors. We demonstrate that this activation is due to autophosphorylation as it only occurs in cells containing receptors with a functional kinase domain. We have further analysed the propagation of the UV-induced signal to downstream events such as, IRS-1 and Shc tyrosine phosphorylation, phosphatidylinositol 3-kinase activation, leukotriene synthesis, MAP kinase activation and gene induction all of which are activated by UV irradiation. Importantly, we demonstrate that in cells expressing a 'kinase-dead' receptor mutant the UV-response is inhibited, blocking leukotriene synthesis, MAP kinase activation and transcriptional induction. Furthermore, prior-stimulation of cells with UV appears to reduce further responsiveness to addition of growth factor suggesting a common signaling pathway. These data demonstrate a critical role for receptor-mediated events in regulating the response mammalian cells to UV exposure.